Background: Most of the maternal and newborn deaths occur at birth or within 24 h of birth. Provision of quality Basic Emergency Obstetric and Neonatal Care (BEmONC) is very crucial and the current recommended intervention to prevent maternal and newborn morbidity and mortality. Methods: An institution based cross-sectional study was conducted among mothers receiving at least one of the signal functions of BEmONC services. A total of 398 women were included in the study. The study participants were selected using a systematic random sampling method. Data was collected using structured interviewer-administered Tigrigna version questionnaire. Data were analyzed using SPSS version 20. Multi-variable logistic regression was used to control the effect of confounders.
Background
Worldwide, 15% of the expected births result in life-threatening complications during pregnancy, labor, delivery and post-partum period [1] . World Health Organization (WHO) designed and introduced Emergency Obstetric and Newborn Care (EmONC) to reduce maternal and infant mortality [2] . Though remarkable changes have been recorded, maternal and neonatal mortality rates in Ethiopia are among the highest in the World [3] .
A set of seven key obstetric services, or "signal functions," has been identified as critical to basic emergency obstetric and newborn care (BEmONC): administration of parenteral antibiotics, administration of parenteral anticonvulsant, administration of parenteral uterotonic agents, removal of retained products (MVA), assisted vaginal delivery; manual removal of placenta and resuscitation of the newborn [4] .
As an intervention, the Federal Ministry of Health of Ethiopia is implementing EmONC services. Provision of quality EmONC service is mandatory to achieve the stipulated goals in the sustainable development goals at reducing the maternal and new-born mortality in Ethiopia and worldwide. According to the Ethiopian health care transformation plan, the health system over the last two decades has been focused on improving coverage of essential health service. It is time to pay great attention to the quality and equity of health service at all levels of the system and a lot remains to be done toward improving quality of care at each level of health system [5] .
Quality health service is multidirectional; Donabedian's theory incorporates participants rating in the advent of assessing the quality of health service delivered.
Taking into account the perspective of clients on the maternal and neonatal health care services enables to rate clients' satisfaction concerning the services received from the healthcare providers [6] . In Ethiopia, there are studies which assessed availability of EmONC services [3, [7] [8] [9] . However, there is sub-optimal knowledge of quality BEmONC service from the clients' perspective and experience [10] . Therefore, this study was conducted to describe the quality of BEmONC services and factors associated with it among mothers receiving these services. This will help to document the quality of EmONC service from the users' perspective which is important to develop client centered BEmONC guidelines.
Methods

Study area and design
The study was conducted in Ganta-Afeshum district, Eastern zone of Tigray which is located around 903 Kilometers to the North of Addis Ababa, the capital city of Ethiopia. It is one of the rural districts of Eastern zone of Tigray. An institution based cross sectional study was conducted among women receiving BEmONC services in 2017.
Sample size and sampling procedure
A total of 398 women receiving BEmONC services were included in the study. The sample size was computed using a single population proportion formula considering 62% proportion of mothers satisfied with delivery services in a study conducted previously [8] 95% confidence level, 5% margin of error and considering 10% of non-response rate.
There were three public health institutions providing BEmONC services in Adigrat during the data collection period, two health centres and one general hospital. All of these facilities were included in the study. Pre survey assessment was carried out to determine the average daily flow of mothers receiving the services in the hospital and health centers. Accordingly the expected number of attending women in the specified period of data collection, the sample size was proportionally allocated to the health centers and general hospital. Finally, individual study subject were selected from each facility by using systematic sampling techniques.
All women who were discharged after receiving at least one of the signal functions of BEmONC services were included in the study. However, eligible mothers who were referred to other health facilities or unable to respond for the questionnaire were excluded from the study.
Data collection procedure
Data collection tools were developed in English based on this study's objectives to be addressed after reviewing relevant literature [11, 9] . The questionnaire was first prepared in the English language then translated to the local language, Tigrigna (also see Additional files 1 & 2). Back translation to English was also done by language experts to check its consistency. Three midwives with bachelors of Science (BSc) data collectors were recruited from Adigrat University as data collectors to fill the tools, and besides, one integrated emergency surgical officer was recruited to supervise the data collectors. Training was given to both the data collectors and the supervisor. The training focused on the objectives of the study, the data collection tool and procedures of the data collection and detailed contents of the tools. Further emphasis was given on the ethical issues of research and smooth and respect full approach with clients. The questionnaire was filled by face to face interaction with the clients after asking their willingness to participate in the study after briefly explaining its objective. Prior to implementation, the questionnaire was pretested and modifications made accordingly. Strict supervision was made by the supervisor and the principal investigator. Completed questionnaires were collected and assessed for consistency and completeness by the supervisor on daily basis.
Operational definitions
➢ Quality-the extent to which health services for populations increased the likelihood of desired health outcomes and are consistent with current professional knowledge. ➢ Magnitude of quality with the service: the responses "Strongly agree (very satisfied)" and "Agree (satisfied) " will be classified as agree (satisfied) and responses "strongly disagree (very dissatisfied)", "disagree (dissatisfied) " and "neutral" as disagree (unsatisfied) . Neutral responses will be classified as disagree (dissatisfied) considering that they might represent a way of expressing dissatisfaction in a modest way. This is likely because the interview is undertaken within the health facilities and mothers might be reluctant to express their dissatisfaction feeling of the services they received [9] .
Level of quality score in percentage
Good quality-75% and above.
Poor quality-74.9% and below [9] . Patient perspective (experience) is feedback from patients on the course of receiving care or treatment, both the objective facts and their subjective views of it. The factual element is useful in comparing what people say they experienced against what an agreed care pathway or quality standard says should happen [12] .
Measurement of quality Donabedian's framework
The Donabedian's framework is based on three dimensions of quality; structure, process and outcome. These three are parameters from which inference can be drawn about quality of health care [6] . So, we used this framework to develop the questionnaire.
Data analysis
Data entry and clearing was done using Epi info. Data was analysed using statistical packages for social sciences version 20. Descriptive data analysis was done to describe the variables under study. Multivariable logistic regression analysis was done to see the independent effect of each variable on the outcome variable. Variables with p-value < 0.25 in the bi-variate analysis were included in the multivariable analysis. Multi-colinearity was checked using the variance inflation factor (VIF), and those with VIF greater than 10 were excluded from the model. Result is presented using Adjusted Odds Ratio (AOR) with its 95% Confidence Interval (CI). Significant association was declared at p value < 0.05. 
Results
Socio-demographic characteristics of respondents
A total of 398 mothers fully responded to the interview making 100% response rate. Near three fourth (71.4%) of the participants were from Adigrat general hospital. Majority (59.8%) of the participants completed high school education (7th to 12th grade), Ninety five percent of the participants were currently married. The mean age of the mothers was 27.4 years with standard deviation of (±5.55) years (Table 1) .
Current obstetric history of respondents
Out of the 398 mothers, 336 (84.4%) mothers had one to four pregnancies and 62 (15.6%) mothers were grand multiparas having 5 to 8 pregnancies. Three hundred seventy-eight mothers had antenatal care (ANC) follow up. Eighty-eight (22.1%) of the mothers were referred from other facilities. Spontaneous Vaginal Delivery (SVD) was the predominant mode of delivery (83.2%). Out of the total births observed, 7 neonatal deaths and 6 still births were recorded ( Table 2) .
Quality of BEmONC services from patients' perspective Structure
When we see the overall mothers' perspective of quality in terms of input, 164 (41.2%) mothers scored above 85% or stated it as good quality. Lack of necessary equipment (30.2%) was the major contributing factor for the reported poor quality of (Table 3) .
Process
Mothers perspective of quality in terms of process, 180 (45.2%) of them scored above 75% or stated as good quality. The major contributing factor for the poor quality was failure of health professionals to counsel the clients (12.3%) on how to take care of their newborn baby (Table 4) .
Outcome (satisfaction)
In the satisfaction section of the quality, 138 (34.7%) mothers stated as good (satisfied). In this dimension of quality, the overall counseling that were given to patients and involving them in making decision contribute for the poor provision of quality of care ( Table 5) .
The overall quality of BEmONC services from patients' perspective
Quality in this study was assessed by combining the three dimensions the input, process and outcome. The quality is classified as good quality if it scored 75% and above. Otherwise it is classified as poor quality. The overall quality of BEmONC services from patients' perspective conducted in this study was 66.3% with 95% CI (61.6, 71.4), P-value 0.04.
Factors associated with the quality of BEmONC services from patient's perspective
On multi-variable, women who came from the rural area had lower odds of quality service (AOR = 0.273; 95%CI: 0.15-0.83). On the other side, women who had ANC follow up had higher odds of quality BEmONC service (AOR = 0.004) 95% CI (0.091 (0.011-0 .723). Moreover, (Table 6 ).
Discussion
The overall magnitude of good quality from patients' perspective was 66.7% with 95% CI (61.6, 71.4).This result was comparable with the study conducted in Northern region of Ethiopia on the perceived quality of delivery and newborn care services which was 65.62% [11] . Providing quality service is not optional, it is a must to decrease the complications and mortality of the mother as well as their newborn babies. However, a significant number of women rated the service as poor. Lack of the necessary equipment and the quality of counseling on caring for the newborn baby was among the major components poorly addressed in the BEmONC service. Clients could not rely on or be satisfied with a health institution which could not fulfill equipment necessary for the services. After delivery, mother's attention and care is for her newborn and most of the time women who do not have the experience depend on health providers to give them information on how to take of their newborns. But failure to give this information will have a negative effect for the mothers' rating on the quality of service. On the contrary, patients experienced higher quality on how the health providers verbally encouraged them during labor pain.
Rural residents were at lower odds of perceived quality of BEmONC service. This could be explained by the difference in the level of expectations between the urban and rural residents. Residence has significant association with the quality in this study. This shows that women who live in urban residence have 53 times higher odds of receiving good quality service compared with those coming from rural residence; this result could be due to decreased level of expectation than those who live urban.
ANC follow up had significant association with the quality of the services (p ≤ 0.001) showing that women who did not have ANC follow-up score the quality 96 times higher than those who had the follow-up. This response could be because mothers who had the follow-up are aware of the care that is given during delivery because they are counseled during the follow-up, so they tend to score the quality higher. Similarly a study conducted in rural Tanzania shows there is a significance association with the perceived quality of care (p = 0.004) [13] .
Women who were accompanied by their relatives were with 7 times higher odds of receiving good perceived quality service. This was also documented in other study where women who had continuous support from their relatives during labor and delivery were more likely to be satisfied than women who did not have support [14, 15] .
Limitation of the study ➢ Using only one method to assess the quality of the service, that is based on the response of the clients alone which may be affected by the social desirability bias and interviewers bias. ➢ The study being in the health institution might give response favoring the care providers. ➢ The cross sectional nature of the study makes difficult to establish the cause and effect relationship between the perceived quality and explanatory variables.
Conclusion
This study revealed that the overall quality of BEmONC services from patients' perspective was poor. Clients scored lower quality rates on aspects such as availability of necessary equipment, lack of clean and functional shower and toilet and administration of anti-pain during labor and MVA are some of the factors.
Though it is in line with the available literatures, significant number of the women rated the quality of service poor indicating mismatch between the participants' expectation and service delivered by the providers. Rating the service as poor was higher among rural resident women. On the contrary, good quality rating was higher among those women who had ANC and were accompanied by their relatives during their labor. Lower rate of quality was reported on the availability of equipment, and client provider communication. and thanks is also forwarded to all supervisors and data collectors of this study, as well as the study participants for their cooperation and providing us relevant information.
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